This study proposes a Wiki-based collaborative writing approach to the writing process for EFL (English as a foreign language) learners. A five-stage computermediated collaborative writing project including collaborative planning, partitioned drafting, peer-revising, peer-editing, and individual publishing was blended with on-campus English composition course. Fifty-one L2 learners at a university in central Taiwan participated in this project. Procedural scaffolding and collective scaffolding were provided to promote students' self-regulation and thus to foster the development of students' writing skills. A cross-referencing questionnaire survey was adopted to investigate students' perceptions of Wikibased collaborative writing and students' perceptions of their work in each stage of collaborative writing. As the results indicated, a high percentage of students' satisfaction showed positive perceptions of this Wiki-based collaborative writing environment, and the instructional design of implementing a Wiki-based collaborative writing project with a five-stage writing process does assist EFL learners to accomplish a collaborative writing task on the internet with less limitation of time. This article also points to new possibilities for future research.
Introduction
Process writing is learning how to write by writing. Research on L1 (first language) and L2 (second language) writing has recognized the importance of the process of creating a text. The process-oriented instruction focuses on the process as students write rather than the written text that students produce. The process approach has a major impact on understanding the nature of writing and its instruction (see e.g., Hyland, 2003) . It emphasizes multiple stages of writing process, such as prewriting, drafting, revising, editing, and publishing. The writing process is dynamic and recursive. A number of writing textbooks (e.g., Oshima & Hogue, 2007) use the process stages as the guidelines of teaching materials. These five writing processes, therefore, are generally viewed as the essential skills required in the actual generation of a written text. However, there are challenges for the process approach to be *Corresponding author. Email: simonlo@csmu.edu.tw conducted in the L2 writing classroom. For example, L2 learners may resist the process-oriented approach to writing because it de-emphasizes the teaching of grammatical accuracy (Leki, 1992) . The time-consuming process of multiple drafting may fail to prepare L2 learners for the timed writing test which demands a single-drafting product. In addition, two limitations are situated in the L2 classroom instruction for applying the multi-staged processes of writing. First, the process-oriented practice may be constrained because of the limited period of classroom time. L2 learners may need more time and more supports during composing. Besides, teacher-lead process activities may fail to accommodate individuals' learning of self-regulation so as to develop their writing skills. Another pitfall is that narrowly focusing on the processes of single-author skills in the classroom may fail to take into account the impact of social aspects on writing (Atkinson, 2003) . This study aims at investigating students' perceptions of process writing approach that these challenges will be taken into account for EFL (English as a foreign language) learners.
Literature review Collaborative writing
Collaborative writing that involves multiple-authors to produce a written work is a useful method for process writing. Multiple authors can contribute to all aspects of writing: content, structure, and language (Storch, 2005) . The process in group planning, co-creating written work, peer-reviewing and co-editing can engage learners to become active and responsible (Scardamalia, 2002) . The team work can be quite productive (Wells, Chang, & Maher, 1990) . Research on L1 writing has shown that writers who worked interactively improved significantly more than those who wrote alone because collaboration helps reflective thinking and idea explaining (e.g., Yarrow & Topping, 2001) . Research on L2 writing has shown that the process of peer respond/peer review, derived from process-oriented teaching, assists language improvement at micro-level and macro-level (e.g., Hu, 2005; Paulus, 1999) . However, collaborative writing conducted in the classroom setting is generally limited in dyads or pairs. Learners gain interaction and mutual support from their partners, instead of the collective benefits from the dynamics of group members.
Collaborative writing, in essence, is a collaborative learning process. Vygotsky (1978) stressed that collaborative learning, either among students or between students and a teacher, is essential for assisting each student in advancing through his or her own zone of proximal development (ZPD), that is, the gap between what the learner could accomplish alone and what he or she could accomplish in cooperation with others who are more skilled or experienced. Wells (1999) referred to scaffolding as 'a way of operationalizing Vygotsky's concept of working in the ZPD'. There are three important features that give educational scaffolding its particular character: (1) the essentially dialogic nature of the discourse in which knowledge is co-constructed; (2) the significance of the kind of activity in which knowing is embedded; and (3) the role of artifacts that mediate knowing (Wells, 1999) . The first step of scaffolding is to provide support with other regulation for learners' self-regulation or for exceeding their ability to do a task. Once learners build up certain knowledge or skills, removing or fading (gradual reducing) support is the second step for learners to work on independently.
Computer-mediated communication
With the advance of technology, computer-mediated communication (CMC) can expand the limited course time to online writing after class. CMC can provide students with considerable opportunities to write and to communicate beyond the time constraint and the onsite classroom. The advantages of computer-based writing instruction has been investigated (Al-Jarf, 2002; Robinson-Staveley, 1990) . Writing on the web is not simply a distribution channel for students' work anymore, but a more engaging and meaningful process of self-monitoring and peer interaction. The CMC provides a social interactive environment in that collaborative learning encourages student responsibility for learning and allows students to exercise a sense of control on task. The CMC can also provide a medium for process approach that advocates the different stages of composing. Research has shown that L2 writers while writing on screen tend to plan (Akyel & Kamisli, 1999; Li & Cumming, 2001) . The CMC allows students to write in a shared web space and to give feedback to each other. CMC can assist increased awareness of writing as process and the motivation to write and revise owing to the ease of technically supported environment. Studies (e.g., Chadwick & Bruce, 1989; Li & Cumming, 2001 ) have shown revising more continuously and enthusiastically as well as investing more time revising in a computer-based setting. Researchers (Greene, 2000; Lin, Chen, Liaw, & Liou, 2005; Wible, Kuo, Chien, & Liu, 2001) have called for increased inquiry into the use of computer-mediated writing in the L2 class.
The CMC learning environment for collaborative writing Implementing online learning can be achieved with the available CMC open source so that no additional requirements will be needed from the institution. A critical criterion for choosing a proper CMC tool depends on the ease of using the tool. Basically, writing with the CMC tool is similar to writing in the word processor in that it does not require any prior knowledge of HTML codes or programming language (Richardson, 2006) . Learners are allowed to discuss their ideas collaboratively via CMC tools such as email, discussion forums, and conferencing tools. However, learners are typically expected to produce or perform some task outside the context of the CMC itself.
One of the CMC open sources, Wiki (Cunningham, 1998) , provides a web space for social interaction and collaboration (Godwin-Jones, 2003; Su, 2005) . It allows online communities to edit and modify collaboratively. The permanent retention of each iteration of posts in a Wiki provides learners the opportunity to explore the evolution of any Wiki page, and, if deemed appropriate, replace the current version with a previous iteration. Wikis allow for the complete revision of text by any user. Thus, a contribution is not a comment or response (as it might be in a blog), but an alteration to the previous contribution. This means that a Wiki-based text is in a constant state of potential collaborative change (Kessler, 2009 ).
An important concern of implementing online learning environment is the scaffolding factor. Most agree that scaffolding is particularly effective in technologybased learning because in which students need to be more self-reliant (Warschauer, 1996 (Warschauer, , 1997 . Although pair/group work is a common classroom activity in language learning, relatively little is conducted about the potential of computer-mediated collaborative writing (CMCW) to provide scaffolding for L2 learners in writing process.
The purpose of the study On the basis of the benefits of CMC and collaborative writing, this study proposes a Wiki-based collaborative writing approach to writing process for EFL learners. The objective of blending this approach in a composition course is three-fold: (1) to provide CMC as an extension of classroom writing, (2) to provide EFL learners with chances to experience student-centered process writing, and (3) to provide EFL learners with the potential collective benefits from peer interaction.
This study aims to offer two contributions. First, the study first describes the instructional design of implementing a Wiki-based collaborative writing project that leads to assist EFL learners to accomplish a collaborative writing task on the internet. It is to provide an understanding how process-oriented writing instruction can be improved and adapted for L2 students. It also identifies the potential of scaffolding for supporting the instructional design. The scaffolding underpinning of the instructional design is to provide empirically based guidelines for designing Wikibased collaborative writing. Second, the study investigates students' perceptions of instructional design of Wiki-based collaborative writing. The following questions are to be addressed:
(1) What is the instructional design of implementing a Wiki-based collaborative writing project? (2) What are students' perceptions of Wiki-based collaborative writing?
(3) What are students' perceptions of their work in each stage of collaborative writing?
The instructional design For computer technologies to work with instruction, they must be well integrated into pedagogies that support their use. Wiki, in essence, provides an open and free online bulletin board for learners to practice writing and to engage peer review. Wiki is likely to be the most relevant technology for collaborative writing, because it is designed for multiple users to easily build websites and web pages. As Wiki provides an ease of online word processing, it is a useful interface for peer revising that requires students to add or delete content and for peer editing that requires students to attend to linguistic forms and correct the ungrammatical forms. Wiki as a medium to focus on language use can assist EFL learners to raise metalinguistic awareness in writing, as the 'history' feature in the Wiki lists all the edits in which changes are highlighted. The result of peer revising/editing is presented in a noticeable form that can help students to identify changes easily. Additionally, the feature of discussion in the Wiki offers a writing arena for readers to make responses. E-feedback can help L2 writers focus on larger writing blocks (Tuzi, 2004) . With these technology-enhanced features, such as tracking, Wiki is particularly suitable for teaching and learning of writing activities. The best-known Wiki, Wikipedia (www.wikipedia.org), demonstrates the success of collaborative content creation. However, the 'Wiki' way of collaboration that does not work by itself. Notari (2006) asserts that collaboration via CMC is less likely to be a success without proper guidance. The theoretical framework of scaffolding underpins the instructional design of using computer-supported collaborative writing as a means to promote students' selfregulation and thus to foster the development of students' writing skills. Scaffolding in this study is designed to meet the features of successful scaffolding defined by Mckenzie (1999) : (1) delivering efficiency via computer networking; (2) providing clear direction and purpose in the procedure; (3) keeping students on task according to the procedure; (4) clarifying expectations in the tasks; (5) incorporating peer interaction and assistance via collaboration; (6) directing students to worthy sources by the instructor to reduce frustration. Procedural scaffolding, collective scaffolding, and removing scaffolds for Wiki-based collaborative writing in current study are stated as below.
Procedural scaffolding
In effective collaborative learning, the teacher needs to define the task very carefully so that students are given assignments which will stimulate active learning (Speck, 2002) . For scaffolding to be successful, an organized procedure must first be developed. In this study, the instructional design of the Wiki-based collaborative writing allots five stages of writing process as the procedure of successive sub-tasks. The procedure is intended to support the concept of process writing (Grabe & Kaplan, 1996) as successive activities with objectives. Each stage of writing process is task-based and goal-oriented. By emphasizing specific sequences, procedural scaffolds provide a working model of writing process that may lead to focus on one objective of process and mitigate extraneous cognitive load of other aspects of writing. Using procedural scaffolding to support online learning environment can create conditions that helps students stay on the assigned task and increases the likelihood of successful completion of the assignment (Pea, 2004) .
The sequence of the five writing tasks uses different forms of collaboration not only to explicate writing process but also to fit the two steps of scaffolding -building and removing scaffolds. The two-step scaffolding progresses in a sequence of scaffold building (first stage of group planning), moving (second stage of individual drafting), building (third stage of peer-revising), building (fourth stage of peer-editing), and removing (fifth stage of publishing individual final work). The design of the second and the third stages also accord with the research finding that the condition of individual drafting plus dyad revising (I/D) resulted in the greatest changes from draft to revision, compared with other conditions of I/I and D/D (Zammuner, 1995) .
The procedural design provides students with a specific objective to retain attention at a certain writing stage of processing, although these stages do not occur in a sequential and linear way in real time of processing writing. As students plan, write, and re-write, they may find that they move back and forth among these writing processes. The stages of writing will be interactive. The processes of generating ideas, transforming the ideas into writing, and re-writing will frequently occur simultaneously. Eventually, students on their self-regulated learning will experience in and out of the assigned stage of writing process. As a result, students may understand the recursive nature of writing.
Collective scaffolding
The collaborative learning mode is a teaching strategy that can create opportunities for learners to be helped by their peers. In collaborative writing, obtaining multiple perspectives and ideas can alleviate anxiety about writer's block or the task difficulty. In addition to the benefits of collective intelligence and input, reciprocal learning and teaching in a group can lead to higher level of developing certain competence. This process via group interaction and dynamics, referred as 'collective scaffolding' (see Donato, 1988) , can assist individuals' growth of capability. For developing writing skills, the pre-writing stage of group interaction and dynamics is particularly crucial to collective scaffolding. Group brainstorming can activate writing process that frees students from being reluctant to write. Group planning can engage them to organize content. Group discussing can provide pros and cons when selecting a topic or making a decision.
In collaborative writing, the role of co-authoring transforms students from passive learners in the teacher-led instruction to active participants in the learnercentered collaboration. Furthermore, collaborative writing requires co-authors to be both a writer and a reader. It has been indicated that writers need to progress from writer-based texts that do not consider the reader to reader-based texts that take the reader's expectations, based on the Flower and Hayes model of writing process (1981) . Process writing instruction is characterized by not only the awareness of the writer but also the intervention of peer response (Susser, 1994) . Peer response promotes a sense of audience, increases ownership of text, facilitates learners' awareness of own strengths and weaknesses, as well as encourages collaborative learning (Tsui & Ng, 2000) . Writers can improve their audience conception by having peer feedback (Schriver, 1990) . Unlike the intensive interaction in the classroom via face-to-face talking through, peer response in the CMC learning environment does not require intensive and ongoing mutual contacts. The asynchronous online peer review and discussion allows multiple peer response and self-paced revising.
In this study, multiple peer response is elaborated at the third stage of peer revising (content adding or deleting in terms of coherence) and the fourth stage of peer editing (mechanical or grammatical correction). For example, each learner in a four-person group will obtain feedback from the other three teammates who read and response. Several important benefits of multiple peer reviews have been identified in empirical studies (Cho & Schunn, 2007) . Multiple reviews mean more individual reviews that make it possible mean to catch more errors and to reduce less incorrect feedback. Students can come to revise their writing from the multiple readers' points of view. Multiple reviewing can alleviate the individual difficulty of giving or receiving criticism. Multiple comments on a given problem can be more persuasive in terms of peers' writing ability. Therefore, collective scaffolding involves in the process of multiple peer response.
Removing scaffolds
The removal or the reduction of scaffolding is as important as the main claim of the instructional design that aims to support learners' writing development via collective scaffolding. To remove scaffolds from peers is to provide more working self-regulation. For the theoretical consideration and practice, the second stage is meant for each team member to draft one part of the whole work on his or her own, after the first stage of group planning and outlining. That is, a four-person group will need to decide four major parts for each team member to contribute to their collaborative work. With the support of group pre-writing planning, the removal of peer interaction at the drafting stage helps learners to concentrate on expressing themselves. The two steps of building and removing scaffolds first allow learners to access peers' perspectives for the content of the target writing task and then push them to develop their own ideas to achieve what they need to accomplish by themselves.
The two-step scaffolding cycle continues as learners move on to the third and fourth stages of scaffolding from peers and then further to the fifth stage of scaffolding removed. The fifth stage of publishing requires each member to decide the final version of his or her own by accumulating and refining what have be done at stages of peer revising and peer editing. That is, each team member is given autonomy to work on his or her final document after shared control among peers. The role of 'Editor-in-chief' is required to complete individual final course work. This final stage can be referred as the closure of scaffolding when learners become capable and confident in writing.
Methodology Participants
A 5-week CMCW project was introduced by the first author in two English composition classes at a university in central Taiwan. The participants were 51 English majors in 14 groups. They had learned and experienced writing on Wiki in the previous semester. For this student-centered writing activity, they formed a group of four to five members, elected one to be the group leader, and made a group Wiki for the project.
The instrument
Selecting a Wiki that is easy to use is important. The Wiki technology chosen for this project is Wikispaces (www.wikispaces.com), a hosted service that allows users to register and create a free Wiki website. Wikispaces includes an editing toolbar that is similar to a common edit style of word processing. It provides an ease of writing and requires no knowledge of Wiki syntax. Furthermore, it offers several functional features that can assist users to write collaboratively in a shared website. Firstly, it provides navigation for non-linear organization, different from blog's reverse chronological order (the most recent post to the oldest post). Secondly, it enables all Wiki edits to be traced back to the original author. Tracing helps to secure content creation. Thirdly, students can use 'discussion' to leave comments or communicate asynchronously. Finally, the most prominent feature is the 'history' that lists all the edits in which deletions are in red and insertions are in green. Therefore, the noticeable colored changes can help students to identify the revision easily. The history logs also help the instructor to monitor students' progression. Given these functional characteristics, Wikispaces provide a suitable web-based learning environment for the CMCW project.
The learning task, teaching resources, and assessment
The mission of the CMCW project is to create a story script, a genre that the EFL students had never written before. Students could build up their prior knowledge of stories to choose characters they like and to decide the events. The language use in storytelling required no more than dialogs of characters and description of background and action. The focus of the narrative style of writing was on creating quality content and learning the sentence level that EFL learners were in-progress.
To provide students with the ability to recognize textual and linguistic features that are used to construct a script, the instructor had identified appropriate resources for students to access online. The teaching resources comprised two components: a series of video clips from YouTube, 'Writing a Great Script Fast Workshop', and Chinese websites about script writing. The instructor initiated students in class into one of the video clips and one PowerPoint presentation from one Chinese website so that the instructor could encourage self-learning and ensure the appropriateness for self-learning.
Apart from serving the pedagogic goal of learning to write a story script, 5 weekly sub-tasks based on five stages of writing process were scheduled for groups of students to complete and for the instructor to monitor and assess students' progress. The grade of the CMCW project was divided into five parts, instead of the final work only. For collaborative tasks, the rating was one grade for the collaboration and one grade for individual contribution in it.
The procedure
The procedure of the CMCW project was designed for three pedagogical principlestask-oriented learning, process-oriented teaching, and collaborative learning. Five stages of writing process are aligned in 5 weeks for five goals of writing tasks that require students to complete in a group. Namely, the five stages -collaborative planning, partitioned writing, peer-revising, peer-editing, and individual publishingare assigned to five consecutive periods of time as one week after another. The procedure of the student-centered process approach to writing is illustrated in Figure 1 and the details are as follows:
. Week 1: At the pre-writing stage for collaborative planning, students were asked to provide their writing scheme on their group Wiki. Team members were required to brainstorm and plan a story on the basis of their interests. They decided the major scenes/scenarios and assigned each scene to a team member. They could choose whichever means they like, to discuss face-to-face, to talk over the phone, to use synchronous instant messaging like MSN, or to use Wiki for asynchronous discussion. The core task was to post the following information in the homepage: (1) the title of the story, (2) the characters in the story, (3) summary of the story, and (4) the scenes and the assigned members. . Week 2: At the partitioned drafting stage, each team member posted their preliminary draft of his/her assigned scene. In the scene, the assigned member needed to write (1) the situation/scenario, (2) the dialogs of the characters, and (3) the description of actions or background information. The core task required students to fully express themselves so that their insufficient language proficiency might not inhibit the fluent process of transforming ideas into words. . Week 3: At the peer revising stage, each team member revised the scenes of the other teammates by adding or deleting the contents. Students were also required to give response or feedback in the discussion. The core task was to read and review at the macro level of a text to improve coherence and relevance of ideas. . Week 4: At the peer editing stage, each member proofread peers' sections of writing and corrected the ungrammatical forms. Each member also needed to discuss about what he/she corrects. The main purpose of error correction core task was to raise EFL learners' metalinguistic awareness so as to help them to avoid making the similar errors. In this respect, error could become a teaching tool, as opposed to an indicator of failure. . Week 5: At the individual publishing stage, each member combined all of the individual sections and made them into a complete story in one Wiki page. Then, he or she individually revised and changed whatever he or she wanted for the final revision. For the final stage of processing, less/no explicit feedback was offered with respect to language use and content. By doing the final version to publish on their personal Wiki, students were pushed toward increased responsibility and ultimately independence in the revision of the whole piece of work.
Data collection and analysis
To investigate the instructional design and student learning, cross-referencing questionnaire survey and action research design were adopted. Four questionnaires, a 5-pointed Likert scale of questionnaire and three kinds of open-ended questionnaires, were used when cross-referencing questionnaire survey was done. Descriptive statistics were used to analyze quantitative data collected from a 5-pointed Likert scale of questionnaire which was conducted to investigate about students' perceptions of Wiki-based collaborative writing. Qualitative data collected from open-ended questionnaires which were used for qualitative data about students' reflections on collaborative writing (RCW), collaborative writing with Wiki (RCWW), and five stages of writing process (RWP) was coding, reorganized, and interpreted. Two action researchers, the course instructor as a participating observer and a fellow teacher as an objective observant, co-operated in this CMCW project. Both of them scrutinized students' online writing performance. The course instructor reflected on the on-going online course and kept field notes of what she had observed, and then she discussed the field notes with the fellow teacher. The discussion between action researchers helped them to modify the course design and to analyze qualitative data collected from open-ended questionnaires.
Results and discussion

Students' perceptions of Wiki-based collaborative writing
Quantitative results from questionnaire responses showed that: Most participants (86%) preferred writing on Wiki to writing on article, because they considered writing on Wiki more interesting. They expressed they were more aware of their language use (71.4%) and their content creation (91.8%) via online writing, because they (77.6%) reviewed and revised their own drafts repeatedly on Wiki. They (83.7%) agreed that Wiki is a suitable platform for drafting, because they (59.2%) could write as much as possible without too much worry on finding the perfect English. They (73.5%) considered Wiki helpful to work on ideas and to plan the organization into outlines. Wiki provided a non-threatening writing environment for them (59.2%) to work in progress. They (67.3%) though that they could even leave a blank for later modification.
Most participants (85.7%) agreed that Wiki provided a collaborative platform for them to write as a team. Therefore, they (85.7%) felt that Wiki-mediated collaborative writing could help their own writing. Especially, they (83.7%) considered Wiki-mediated collaborative writing to be able to enhance peer interaction so that their writing ability was enhanced (75.5%). In terms of online writing activities, they thought that peer reviewing (63.3%) and online discussion (57.2%) could motivate them to write in English. Wiki assisted them (75.5%) to plan cooperatively with online writing and they (77.6%) expressed willingness to write with the collaborative learning mode.
Qualitative data from open-ended questionnaires agreed to results from quantitative analysis: I like to do collaborative writing on Wiki. The reasons are as the followings. First, I think we can have more interaction between our group members because we need to discuss many times. Second, while doing collaborative writing, we can benefit from other members' comments. . . . Third, it's convenient to use the Wiki. We don't need to wait for someone sending their stories to us and then be able to read and correct them. Instead, we can just go on Wiki and read their stories. We can discuss whenever and wherever if we have a computer (1025RCW).
Everyone has their own business, so it is hard to find out the appropriate time to do the collaborative writing. With the help of the Wiki, we can leave our own opinion that stored in the internet box, and we can access if in anytime (1021RCW).
It is a special experience in English writing to do writing online on WIKI . . . First, we could check members' writing schedule. Second, we could revise our story-planning idea on our group' main page on WIKI. Third, we could do online peer-revising and editing one another. The most convenient point is that we could check through member' revising records in history on WIKI to see what our mistakes were (2622 RCW).
WIKI definitely helps us a lot. It is a mutual space for everyone that we can change words as our will. No matter when we can get online and express our ideas freely (2804 RCW).
Wiki-mediated collaborative writing was able to move away the traditional method of paper-based writing works solely presented to the teacher, because it could integrate interactive writing activities. Student comments reveal that Wiki is likely to motivate them to write as it enhances interaction and communication for writing: I like collaborative writing, especially peer-editing, three of my team members would edit my article and found some slip of typing and grammatical error what I did not know totally. Besides, editing others articles made me feel accomplished (1001 RCWW).
To compare with writing on my own, collaborative writing gathering different ideas from every member of the group, making us seeing the different aspects of the same thing, having our group write the article to advantages, founding our own disadvantage, and leading us to learn how to organize and analysis (1037 RCW).
However, there were sparsely few complaints about the inconvenient use of computer or the connecting problem of networking: To sum up, results from both quantitative data and qualitative data showed positive perceptions on Wiki-based collaborative writing. Wiki-based collaborative writing environment, as a CMC, provided students with considerable opportunities to write and to communicate beyond the time constraint and the onsite classroom. It supported Robinson-Staveley (1990) findings of the advantages of computer-based writing instruction. These findings are also consistent with those studies (Chadwick & Bruce, 1989; Li & Cumming, 2001 ) that students revised more continuously and enthusiastically as well as invested more time revising in a computer-based setting than in a traditional classroom. It meant that the CMC learning environment, as the chosen Wiki technology was integrated into collaborative writing to support an extension of student-centered writing practices, enhances students' engagement with processing content creation.
Students' perceptions of their work in each stage of collaborative writing Stage 1. Collaborative planning In the reflections on the pre-writing stage of group planning, a number of participants mentioned that they could come up with more ideas, better creativity, and better organization in the collaborative planning than in single author planning that they used to experience in the traditional writing classroom. The multiple perspectives from teammates resulted in diversity and creativity that could not be attained by individuals (e.g., 1047 RWP). Most of them agreed that they were able to set the writing plan by defining the plots, events, characters of their story so as to assign writing tasks to individual teammates (1001 RWP). They could work efficiently, once the common goal and the writing scheme were set (e.g., 1001 RWP). One of them specifically motioned that brainstorming and organizing in a group made her realize the importance of the pre-writing process (e.g., 2294 RWP). She further explained that she used to write one sentence after another with any prewriting planning because she usually had writer's block while generating ideas.
Participants' reflections indicate that supporters of the collaborative planning were in the majority, although few participants expressed that group discussion was time consuming (1036 RWP). Most participants liked the collaboration with appropriate division of labor (2256 RWP). They could collect all the ideas from teammates and tried to understand the individual thoughts (e.g., 1047 RWP). The pre-writing discussion provided an opportunity to listen to peers' points of view. In addition to using Wiki for discussion, some expressed that sometimes they used instant messenger (MSN or Skype) or even met face to face (2132 RWP). One participant considered the process of group discussing as a good lesson for developing inter-personal communication (1033 RWP). In short, the task of collaborative planning provides students not only with the right preparation that helps to reduce writing anxiety and to gain multiple approaches to writing but also with the practice of building leadership, decision-making, and communication skills.
Stage 2. Partitioned drafting
On the basis of what had been planned and determined at the pre-writing stage, each teammate individually drafted one part of the whole script at Stage 2. Most students (e.g., 2441 RWP) understood what they were required to write. The mission of the individual drafting was to transform what had been planned into written words in English. The English language ability needed in writing plays a crucial role for independent drafting, as the design of this stage was to remove scaffolds from peers so as to give more self-regulated writing. Some participants felt confident to express in English. For example, one participant (2622 RWP) recalled that she was in charge of the first scene and she felt no difficulty. Consequently, she wrote a lot and at the end found her section too long. Meanwhile, there were some who were not confident:
When we discussed at Stage 1, I felt confident that I could write well. But I found it was difficult to express ideas in English when I started to draft. I found myself pondering the appropriate words but making mistakes. (2626 RWP) Two problem-solving strategies seemed to emerge when encountering difficulties in using the language of English -avoidance and other regulation: Stage 3. Peer revising The task of Stage 3 was to improve the coherence of the text by adding or deleting the content at macro level. When incoherence occurred, some referred to partitioned writing (e.g., 2703 RWP), different writing styles of single-authors (e.g., 1053 RWP), or detour of personal new ideas (e.g., 2626 RWP). They mentioned that some teammates were able to give suggestion for what to add and some focused on suggesting correction only for errors.
Besides being responsible for revising others' drafts, some started to revise their own section of drafting to make it more coherent in the context (e.g., 1053 RWP) and some even added more contents to make the whole story more interesting (e.g., 1040 RWP; 2359 RWP). One participant (2622 RWP) mentioned her teammate deleted tedious parts of her drafts and furthermore the teammate also taught her some strategies to deal with conciseness. While reviewing for revising, some (e.g., 1053 RWP) used reading-aloud technique to make sure that the characters' dialogs sounds like speaking, not the written language style.
Stage 4. Peer editing
At the beginning of peer editing, participants mentioned that they hesitated to correct directly but gradually they became accustomed to editing at word level and then at the sentence level (e.g., 1003 RWP). Most participants liked the process of peer editing. They felt a sense of achievement (e.g., 1001 RCWW). Furthermore, they were able to understand the function of peer editing. Peer editing seemed to help students to perceive grammar correction as a means rather than as an end for improvement in writing. One even mentioned about the scaffolding concept (1037 RWP). Teammates with better language proficiency could help those with lower proficiency (1033 RWP).
In order to do error correction in teammates' sections, most participants (e.g., 1053 RWP) looked them up in the dictionary to find the usage in the context. If they found inappropriate usage, they would change it. Or they exchanged what they know about a certain language use: Sometimes what teammates corrected or changed did not match what I wanted to express. I would discuss with the teammate and decide how to have better expressions (1054 RWP).
In the reflection, all the participants expressed the availability of mutual assistance in their linguistic problems during peer editing. Peer editing not only helped with teammates' word usage, grammar, and spelling but also raised selfediting ability (2622 RWP). Meta-linguistic awareness emerged:
My team members would edit my article and found some slip of typing and grammatical error what I did not know totally. (1001 RCWW)
Stage 5. Individual publishing The final stage of individual publishing was intended for the participants to be the chief editor in charge of the final product. They were required to review the revised and proofread the whole work again. Most participants felt that what should be included has been done well at the peer reviewing and peer editing stages. They could do nothing more than merely final checking. There were few (e.g., 1040 RWP) who made some radical changes.
The recursive writing process Although the procedure sets a linear sequence of writing tasks with their specific objectives of writing process, students actually experienced the recursive process that was likely to lead them to perceive the complexity of writing process. As they engaged in a certain task, they needed to process writing back and forth among the multiple stages of writing. For example, when they were at the third stage of peer revising that required them to add or delete content, they advanced to the task of the fourth stage of peer editing that required to pay attention linguistic forms. Vice versa, when reviewing for the micro-level of grammar correction at Stage 4, they simultaneously considered the textural coherence at the macro level of Stage 3. Sometimes they even turned to discuss with peers again over the original plan at Stage 1. The following student reflections reveal the recursive processing in their actual writing experience. The brackets were deliberately inserted to indicate the stages:
(At Stage 3) we gradually added some more content materials and then we discussed (Stage 1). These findings of students' perceptions of their work showed that each stage of writing process is task-based and goal-oriented. Results of the recursive writing process were consistent with those which were anticipated in the instructional design. It also supported Pea (2004) findings that using procedural scaffolding to support online learning environment can create conditions that helps students stay on the assigned task and increases the likelihood of successful completion of the assignment. The collective scaffolding provided in the CMCW project allowed students to be both a writer and a reader via group interaction and dynamics that might assist individuals' growth of capability (Donato, 1988) . Furthermore, peer response occurred in the Wiki-based collaborative writing process might indicate rewarding effects on motivation, attitude, and writing quality based on previous L2 research (Berg, 1999; Hedgcock & Lefkowitz, 1992; Liu & Hansen, 2002; Liu & Sadler, 2003; Villamil & de Guerrero, 1998) . Unlike the traditional writing classroom where the instruction of process writing is generally led by the teacher focusing on a specific process to engage students from random thoughts to a well-organized and well-developed piece of writing, the function of the teacher in Wiki-based collaborative writing is to support students by providing an appropriate guide for learners to accomplish their task.
Conclusion and suggestions
This study explored the potential of Wiki-based collaborative writing blended in a composition course for EFL learners. In conclusion, the instructional design of implementing a Wiki-based collaborative writing project with five-stage writing process does lead to assist EFL learners to accomplish a collaborative writing task on the internet with less limitation of time. The high percentage of students were satisfied with Wiki-based collaborative writing and the positive perceptions of Wikibased collaborative writing environment showed that online collaborative writing with Wiki technology did integrate the function of CMC with the advantage of collaborative writing. Students appraised the Wiki technology and praised its easiness of who, when and, what to change/edit in each document. They generally showed favorable comments on Wiki-based collaborative writing, even if some minor disadvantages of computer networking were also noted. The interaction of peer reviewing and peer editing was facilitated by the Wiki methodology. Furthermore, students revised more continuously and enthusiastically as well as invested more time revising in a computer-based setting than in a traditional classroom. The group project in online collaborative writing also reduced students' anxiety so they would like to interact in the writing process. These findings showed that the use of Wiki provided students a better collaborative writing experience than they had experienced in traditional classroom writing, and Wiki-based collaborative writing was an excellent online learning environment for students to engage in a written work collaboratively. Hence, the technology and the students' acceptance of online learning environment should be used to extend the pedagogical benefits of collaborative writing work.
The five-stage CMCW project provided excellent procedural scaffolding for EFL process writing. Students followed the procedure of the five writing process stages, achieve mutual engagement and benefit from peer assistance. Continuous computerbased process, such as reviewing/reading and editing, and frequent peer interaction, indicates that the implemented collaborative writing project appears to foster selfreliant engagement into purposeful tasks associated with writing process. Such engagement motivated students to keep on top of collaborative writing and to spend more time on task. The likelihood of successful completion of the assignment increased when students stayed on the assigned task via a Wiki-based collaborative writing with collective scaffolding. Student-centered writing allow EFL learners to accommodate individuals' learning of self-regulation so as to develop their writing skills. Before assigning a writing task to students, learning preparation is necessary to ensure that all students are adequately prepared to work in the virtual environment and propose the expected collaborative writing process. Students may not initially be comfortable with this online learning environment, but with practice, they will become more effective learners.
Although this study has its limitations, it is hoped that it can serve as a basic for future study in Wiki-based collaborative writing. As previous discussion states, the collective scaffolding provides in the CMCW project might assist individuals' growth of writing capability. However, 5 weeks' writing training is too short to investigate the growth of writing capability. A semester or a session writing project, furthermore, a longitudinal study, will be appropriate to survey individuals' growth of writing capability. There are several studies that could be undertaken to future explore factors such as sex, learning style, culture, and learning achievement.
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